^yJjXujjJjLa 


(Heisenberg’s Microscope) 


^LLs^ (jdÊZij Uj<G lj«Gl£j<U jGJjj <LGJ j»j<La, jj < ^yjxGj! jj^fi ^yGG <U jVu< m<Gjj jj" 

" ^GLLjG ja 

^Jsh 4 -* jjj 3 ~ 


(Munich) ^ajajaj «u (1901-1976) (Werner Carl Heisenberg) d jGû j^u Jjis jjjj 

jdj<G (_£<G<UG<Gj j^j jljjj jjj l~utiG?> j<G i TGG < 331 GGjIj <U LûIaJcG ^Gj 3J0 jjjj ^j^jujL <U 
&33^ cGcGjjSjdA jj Jjjjj^J<Ub IjjjjG ^lj<U Gjjj* ^jLu Ijjjjbj JJJCLÎ) <U .JjS jljjfcjS jLuj 
<G Ijj<G<GjJ Lcu Ouoj<Gu ^j^j GGjIj <U <U .jjUj ^yjJ jjj<GjjIj<\^ <Gj^L j<G jj jj ^jG 

<U ^jGj IjjjJLu Cuuji <U < T\< u<G j<La " ^j^ <_^jjjjjjjLa j^j Ijûûjj jj jj<G^jj^jLu j<GV<U 
* " ûjjj j ja. ^jljjjj jljjSLu ^yjUj <G CûjLj CmjjjJ jj ^G jjG j<G CGjj jj<G <Gjj j^<G ^jj^j 

<u ^yjGjj ^<g<uuJ<g jjj j <<i j4 jjj (August Heisenberg)uljjjj<>jjLö ocuj^jG djjjjjjLa ^jG 
jGjj i OuuljJjG ^<G<UuJ<G (^ljcG jjyj^jjj Lfj<G j<G I jjfuo lj <U < j^J ^jjjJ ^j^jlj 

^yjj^CG jj^J<LÎ) (JUÛjjjjjJ J (jjj^) <G ^yjjjcG ^yjl£<GjjGjj G JjG ^yjj^cG ^yj J G . J IJ ijj Ljj <G <U 

j»GG<GjA 3 lj<G t oG (jj£ ^yjGjj ^jG<Gj<u^) .! jj£<G jjj <U (PlatO)j^j 3 ^Li<G jj 

( 33 jGjJ) jGlj ^Gjj^G) 3 S jUujjU <G ^<Gjlj^ ^j^jj ^<G<gj _^j <Uujjj<G jjJij<g <G_j<G 

<g Ojjj <G IjjjjGjj j<G < jj>û<<i jjj Ijjj ujjjji jj ^j<LA <G j^j <GLj_)G^£ <U Lj< tiL?) <_^jjjjjjLa 
&J 4 -I j^»lj (^jGojcUu (jjjjj^G. ^JjS jljG ^Ijj j ^ûja ^jSjlj jj <Gjj < Glj 

^yjtujjj 33 * ^G ■V'VtjL ^yjGj^ L"w< il?) <G )^TT ^yJLu <U ,jj<gG Ijjjjja <U ljjj£j ^jjjj^G. 
^yuuj^ ^ySjjGcu jj jLV^ l<U )G<G<ujjj j<G < j^j jG<G jjjlj ^yuu^jjG <U (Bohr) jjj ^yöuû^ ^y£<U<Glj 
<U jlj<G < jjS ljj<G<U (^<UuGj 3 & 3&331 tGjjjj ^yjJ jjj < j^j jljG <G<GI^ GjjG ,JjS jjj <U 
jjG jjjj ^yjGGujj ^Gjj<Uu <u<G . JjSjj j_j<Gjjja ^jjGjjj jLxuG Ij<UuGj jjjjjG ^cu ^o^G 
^Tt ^iLu j j^LfjjjS (^jjjWxG jj djjjjjjL?) (^<GGjjj^G ^JjS jljG ^ljj .j^j 

(_yjG<>j<GjJ j£jJ T<..■ V.rjj j<G<U ^ySjGjjlj j (^jjJ^jjj (_yjGj jjjj<LA ££j<U < j^j (^j<U )^TV jSj^G 

(j^jjlGjj j<Uu<U (^yjuuûlj ^jG^ )T 33 j (_y)Lu Tf L$j<G lÊ jjjjjjG OGjG Ij )^T£ ^JLu <U . 33 j jji 













3^ a 3 jj<L^ ‘ûl jSGjja (^jL£jL&<U d ** '*j <>jLi 3 j<U lG<U<GIj jji’-j. .ajaj^jjjZ j'ii 

<l lI j^ûjjU .jjj oj (Amold Sommerfeld) jJjs ji^Uu jjjijG ^ (Max Born ) 

lGLluJU 34 ■ <y«i< ,j jSjj jL il>GsJLj ij ^yiljJG. yjjj^jLa j j<G ^yiljjiUu j»lj<>jj<u 3 

33? jjj ^yiLSiGj^jj (j j^i<uv jj£jj ^jiuujj (Einstein)jjiGujji<G j jjj jijii yiiGdjj^ 

3 jijjj (_£ < Lijjjjj^ . j_jj jj L~ut i j‘i <G ^j^iiuv (Schrödinger) jj^ujjjui ijSiiLS<u 

<G ljjjjj<U ^yjiQiljS ySGilGa ^ySGjjjjj l^ jjjVjjjU '33? j»ljjjj<L» IjiLjiUj jjj<U&<U L^jjjijjU 
^jjU ^yidjjij jGij uSijjj j<G (^<G<G<>jji _9 .j^j ji^Vujjui ^l£<Ujj<GiljS <GGilGjj (^LijU 
^jIGjlu Ij^iiLS <U t j3? Jj_ 9 J<uii (^<LiGSjU ^ij <U ji^ujjjGi ^‘GojljiJi jlj<G ^<Gdjj<^ 

lj' j ** A ^yiGiiiGj . jjj jjuuj^a ^yjj jjLLU<G jj <g j^j jLSd(Matrix)(juSjjiu ^jj <l> .Gjj/0j^u 

<uji<G <u 333j*a ^Gjjj (^Gijji ^yijjJGj jj (row)jjj j (column ) 033^ ^3^ *g jLS<>jUj<u 

Oj^oJjOj ^Jj>u <uljj<^<U (^Lujjj ^yiLSiUjjiGiljS JJjLjj 3 oj3 ^yiLS^GuuG (jJJjj^ <& jLSojljjjj 
jdj<L^jj jjjjj lG jjjiijjU (^jl^juj . jS<u (^LjjU djljjJj 33 j j»<G <G IjjiLujjj IjjjIjj <U . 

Uöjj<La 1 j^j jLSdjijijj öjL^g ^ji<uj<LuLj jjp jii.iti m jiG<uuLjj%j <uu£jjiU < 33? (abstract) 

non—) jjij jKj y G jlG<Uu£jjiU . jlG<Uu£GjjU ^yiL‘)jJ)jLS<U <U 33? yiu j-i _jljiGA jLS<U yGjiLGU 

^ytuSGjiLa ^yijjSjuujjj (_yjuu<u<u <u B 3 A (ju^jjiU jjj >_£iiLS <u<>^<G (^Liij <u<G (commutative 

(^<G 1 3<\ y v \\ <U BA (_yi Jj^ji u jjJ (_yiuu<U<U<U jLGjjS CiJj<G j<L^<U <Uji jLuS<U jjjSdGjj<G AB 

jLS<GjjS Cij<G JjLaj 5x7=35=7x5 <G^^ai jj ) . <U<Ub jLjiSj^uLa. ^ji<Ui<LuLi <G jLSojUj 

jl<j, ,.< »j~il a ^jj jSGj<G (^jlj ji <U ^yj£ ji%G ( <Guulj jlGöjUj 3? <>jl^iui ^<G Cjjj <GIj j<L^j<LA 
jjj^Uui ~Ê jjjijjU (^<GdjU J030J0 J <GJlş,<G <G ^yj<Gilj^ (^ySGiLSGj yti 1 £<GGj^ <uLjG<G <U <Gj£<u 
^ySGiLSGj <u ( jjjjjjj jjjiijjj <u<Gij<u <g ijjja<GiijS ^yjGiiiGa ^<Ga<Guujuu <u uGiuj) (obsarvdble) 

CsijJJJ jLujju <G<u<Guuuj (jJ jj<luj <LuUl<G j<Uu<U (Operdtor ) u£ij<GjljjS (^jljj^ <u Iji^i ^yj<Gjlj^ 
j<Luj<U -Sjj<GjIj ji <uii j<l^<G <Uo_ 9<G (^LiU < GijSoJij jLuS j^i > jUöj<GjljjS <U ■ <j.)‘«j.A 
<u C)j)> <G<uUG<Gj<u u£djiuj <u Csijii^j jU<U jJjjji j IjjjIjj <U j jjii^j jU<U ■ <j aj~.,. j.,. 
(^j<GjljjS jjj (BA) ‘Glj j» <G<U jUi-asG jjV)^i.) jLS<U ^ 033 ? LGj<Luj (^<>j<G jjG <U <UlG (^jl 9U (AB) 
<G j jji jj . CsijiG&aJ jU<u jUalG jUua<G<u jjjiljj <Gi j^ <Uoj<G ^Lilj <U<G < jj<GG£j^j^Li ji 
<UuG<G j<Uu<U ji_ 9 uj ^j<GjljjG (^jj^jjjLS ljjja<GiljS <j*«l<j* <U <G<U<GJji<G (^Gi^ui yiljjj jj 
^j<GjIj ji cGjjj <G jju<G<>jii oj<U ljjjj<GiljS ^ySGiLSGj <U j»jj<G ^yil^jj . oijiiAJJ jlG<u Jjjj<uti 
<U <UijjJ ^<j, „M< jO^Su j <U p 1 j»jj<G) jjii^J jLS<U jj_ 9 <jj (_yiJ <U J jj<Lui<Lujj»<G ^yuj<U (_^Jjl juiilj 
( Ljij^JJ <LujIGGj CjL (^yjj <U jj jui (^Jjl juGIj <U jjjjjl jjG. ^ (^<G<LjjIGujjLj ji<>j<G <GJ ji<G yjljj V 

o_ 9 <Gjj jUS jjJj<la cûjSG <u<>j<G (^liU <u<G . oijSLiij jLiSj^iI jS<u j<G<U jj<Gjljj£ 33J j»<G 
Ojjdj jljLta. <G<uLaG<G 1 jGjjjj<G IjjjIjj <U jjjjjj jlj<U GGS<u <Ujj j<G<G ^SG< Ojjjjjj 
jjj (_yj^jG ^<GjjGi <U <u<G ^jlGjA .jjjjj j»GG<G <>jljj£ j»<G <>^<Glj<L»ij <U GGL 
: cAiiJ ^ ‘ ‘Gjiljj oLuijjk, ^yiuuilj uSijji <G iSlujiiS 3? j»j_9‘G 3 jj_9<Ji (^j<GjljjS 

jLS<u <U ‘Uijjj <G X(Derivativei//) J<G<U <Uji jLuj£<u Derivalive (X(i//) = 1// + X( Derivalive \j/) 
j<Luj<U jjuiGlj (_y]jj <U <Uijjj j»<G<U ^yjjjjjjj jj jG jJs . Ij<GIj<\V)> (^jlj jj <U j<GjljjG jjj ^yiLVU) 
yjijjG) ojljJiGlj j ( <GJji<G (yii_ 9 »G) X < j<GjljjS jjj <G ^UjGujIj j<G .<Gujj jjj yiJjSij^G 
jLajj <U<G ,<u<LA ljjj<GiljS ySGiLSGa <U ^Gi jÊ yuLjiG<G jj<GG£ j jK ?>G ljjjji£<u J<iG<U ( <GJji<G 












jL£ jjjj<ua jj ajdjJjLj <L> lG<u j jijuj ^j<ua jusljölû <i .-ti v 

jLa, ^<G<u <G (^ojG) jajljj ^Jjj <u» jLa5LS<u j<\^<û . jjjjjj ljjj<GjljS ^ûjjI ûjj 
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^ÛULULs ^LSlj <ul <UjjjJ <UjjcuIj ji<û i CÛjjjjJJ Jj<Ujj jjj ^Jjj <U jUjj ^j<U ( SÛ HÊÖOJ 
^jj^j J ^ • j 1 ^ ‘U ji ? 1 JJ J ^ J ,j Oj^J ,J J^ (^Ji^-Lj 

uncertainty ) ^LjUjG ^ m<h\sjj ojijj jL> < jjj^jjj csGjLa <>jojjj ^jjj < l> *ûjj^Lj lû<u<gj jj<G 
<u <ujjjj l^ jjjjjjjius ^LjjJjG ^\u n'ujj • d j J ^ , jjJ J <>j<^jj/ûjjLa j<uv<Li j (principle 

oV 1 ^. 1 * eyjj^-^jajjS (jjUujlj (^ljj (^xGjljS ^jjui «Ll ^jjjjjjjU ^JJjJ* (^jldCxU jjjxUöjjJ 

j ^<Ujj<Gjlj£ < j*« * < j * L?-' d (j^jjJ< u*n jj < lÛ jjjjjjjU (^jLjlGJjG ^jjujjjjj . < • ■<_« j"< 1 * 

cllI<>j jUjj <u<G . (^j<Gj Vn jjj (^vr><<iG jj o(probability) jLS<>j<G<G ^jjjû (^GjjG ^yjLju 

ojojjj (^ojjuj <U (^jLjjjJjG ^jjujjjjj . CGjjjV jG<Ujj<GjljS <U<G<.uj<.u <ul CujjG <ljjjJ <1 *» 

. CGjjjOJ 

A/;A>l' > h 

<ul <*J<u& jG ^jljluu <U <ujjjj Ax j j»jj<G (_yjljJj <l)<u& jG ^jljluu <ul <ujjjj A p 

<ul U<u<GJ jj<G ^jjjj<G j jj^ui <ul <GGGjjJjG j><G ^jj jSûoj<G CGJoj <G<LlljGjjj < luujuj ^jljjj 


<d^jji (»4u ^L^iUl^Lj . (Plank constant) L^j^G ^jj^G j<G<u GGuS<u j yoj^ ijjjjjs<u 
‘ Lh^'û^ d J d jij L£ j JJ ^ <UAj j<G<G . <Udjj<^ jjj <LjojLuj 

■ SjuG ^şuA IjojjJ < <>j4ûjjjjj Jjj jîiLi ^GjcuLj <Lj (_£<G<Lojj<G ^jjujlJjlû 
jj<G j4$<Lj <>j<Uu<GIj<LaGj <U . <Ljjj oj<ûLujL£ojUoG jlu <>j<Laûj <Lj ^Jj<>^j<Lj 
• Lh^ 1 ^ ^^^Gj^uu j)JjjljjLj ^ c£<U<GJ 3 j<Lj 

^<>j<U jlo<G oj<Gj j£Lio<G jl_s CsuuG^ jj^j<LA Ijjl£<La<Qiuuiu <U ^jLjuiljLj 
(^LuuJjLj 0% \uau jj (£Oj<Ujj£jjjj jj . Cs L£<>j ^^ûjj jJijj <^jjjjjjLft ^<G<U^oji 
<LuJj < CujjuAojjlû<U ^<U<lU ^j<G ^ojj<G j jj^Jj jj <G ^jjjjuu j<Ls uÊ jJjjjjjLû 

j^j lj WV ^jjjjjjî ^U <U . jujûAoj jU<u ^jjj^J^G ^j^uujj^jU 
J<G<U j ‘***'ûlli jlG j^L^Ûjj£ <U L^j<G <u ^<>j<G jj Jj jjjjjjLft 
uSjj <_^jj_sijjLs> ^<>j<GU L^j<G . jjjj<G jj <Gj£uuJû ^jLs jj Ijjj<G<U U<G_s 

j<G < <>j<GL£jjjj <GljljG <G .sU...l.aj jj ^£<U<u> j<G ^uj^jjj IjjjIjj G ^jû 

^<G<>jLj ^Lû. <Lj ûlli ^UjjjjlG ^guu'u jJ Ij (^jLjjj 

J^ 

lt^j^j^ (Göttingen ) j^jûj^ 

<u<uisjjj<G ^<G . (Vyjljjj ^j UL ^Uijj ^j j^uujj^jU Ljjjt>jU<u <u c£<u<GJ jj<G 
G ^jj^jljjAlj ■ <y>'j< Jjjlj<U <G<jj<Lu ^uA (Vyj juuuus <G (^<Uu<ujjjj j<G ^OjUjJJ 

Wolfgang ) ^JjLs _^jUn j jj _£<u<loLs ijjû. <_^jjjjjjU . ûuuusj ijjHuo 

0jtGjj%5lG J CGcu^jjj ( (^o<Gjlj^ ^Ji^j ^IjjjuGj G jj ^£j£<U) (PaLlli 


<Ls j<G . <G<LjJ Jj <Ljuo<Gjlj£ 


<U sUaşjIG J J<GG uG<u<LuUGjj <>j<Gjjjd<>j 
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& ^LS ^LjjAjGtu ^ j ^ j ^ ci 

^£<GG JjG j<Ij < öl^J Ju * i ^JjG ^<G<Ls^j j<Cj u£jjl£ j £ JjjjGjJ juj u£aÖ 

^-^LS . "^VÎ^ OJ jl£<L> j^j ^^JJcujjj ^^JJjwL^ <G tf^jLjJ ^ljjJOj^^ 

£ CjJjLj LlU j jjj a^<l> £ CjIjj jjLcujj jjl£ lÊ jjjjjjLd £>j<Gjj4^£>j jjjj4Û <U 

J ^^Jcujjcu JJ ^£>jL^j4oj jj jG^A <L> 0£>jL><Ljj Jj£ £^jjjjjjU ^ljlj jjj 

Ijjjj J4^<U jjj£<U_uii <Gi<LA jj4o. ^juljj . £>j<Qjjj^_> (JV jjujJJ) CÛjj j^jG <GJjj<G 
^jj ^jl£<Gj<L2c J4^<U ^GjJjG ^JJt“jj j* <G ^<ubj4j j4_> Öc£u4^ ^jjjjjjU 
.J^J £>j4jj j^jîL> ^£>jUG ^<G4 >yuu') lj £>jGj j 0J<^ ^<0^1 jS C5^L^ 

.Glj£>j jLJjjJ Oj£>jjj ^4jjj ?Gj ^JjjU^G ^jScujjSjU 



jj 


<G4j £ cG<y<GjjU Jjj JJ <>j4jjj<G£>J j lG<U<GJ jj<G <U Ûjjj<G£>J ^Gjj ^"OJ 

v 

Ûjj->£>J Jj< Iuj 4jjj4jj ^Gjj ^jQcu4j u£jjj<LA <G<GJ y><G ^£>j4j <L> Cjjj£>J 

^ 4^. jG <LUj j4^<G .CjIjjV ^<G4^jj <U <G<\GJy><G ^£>j4j ^jjA<L> 

OJLJC4 cGjj ^<G4 j jj<G u£4j£>^JU4 <L> £ £>j4jj<Gj ji<G <G<GJyj<G J<L_U<U <G4jjj<l£J<L> 
öGjJ <G<Uyj<luj £>jjjJ GGlj 4-> .£>j4jj<Gjj4£ <G<tu£Gjj ^JjjJ<lcu £>jjjJ ûjjj£>J 






















<^<Gj£cujjSjU ^ii J<U * jlj^JjUi J 

jj < ^^lj t^-uLj ^jUGj^ ^jla^ ^jJ <UJJ . ûl£dJ jj 

V 

<LujlaU<U <U Jj ^£i£<G .<U<Lft ^JJJ f jj<U J jijcu ^ijSioj^G ^i, 

j<Uu<U jij£<Uuij <>j<Gj^ji_ii jjl_A .. .y<Gil GUiLijj <Li jl£<\^i j^ 

^ijjlijj <L4j . <GU<GjJ<Gil j£ <La<GcuJcu jji <U (p0t6flti31 îty) ^jjJ<Ucai<G jj 

ObjJjj jJ IjjjjcuIj <U ^<>j <U Ljj. jj<Gj<GjjLjjc ^Sjcu^G ^GiilGjj <U j<r j<Gilj£ 
jj <L4j .<U<LA jj I JJJJ<Gil ^jL^. <u (potential) *%uîûgjj <gujj<u> 

< ^ojjjj^ ^oj jbj . <^ij^ jjj (entanglement) ^oijjj^ <u jjUj<^ii 

^SLGacujcu <U < ^i<UjLi<U . <Gji .<M< ^<GGjL& ^jA j <Gjj<Gilj£ ^<GjJjLjJ 
^<G<UjcuiUjj ^jjj <^<g ‘'J ‘ ,JdJ jj^ ^<^>i<u jjj 

CD ( B ^jcu ‘'-J Y ^<GJji<G j A ^jl <U > ^<GJji<G)^ AB ^jjj<lû 

jjUj G4 j j<l_u<U <Gjj (D <U Y ^<GJji<Gj C (jGjj <U ) ^<GJji<G) 

^LjkU ( Ijjjjjj Ij^jGiijjLA ^ibj <U jljj^ jjjjjjj<^ jLS o W* ^VLcu .jjjjoJ 

V V 

IjjjIjj ^Lcu <U . JjJJjJ liSoj^ <U ^UojU jj c^ji-iijjU WY 

cGGLS j j^Ljjcujj (^jLGjj (^iLUG ^jcuilj j Cjcujj <G j^ LiiLUG <U ^i^<Uu<>i jLJjjû 
<U Gjj_ûjjU . jljj jjj jG<U <>jGl£<GjjG j<uV <U jl£jjj^ <gLjjjjI£G 
j IGjjjG j<>j<g <G jj^jj ^jlGjjjU j jl£<Gcujj ^jj<Gu jjj<gG IjLjiLU G 

V 

c£jj c^jjjijjU < Ij(SS) (^iUjG (i<G <U .jj^jj jU^ji jijiL£<Gijcu 

<G<Lft ^<G<U^ 3 çjj ** jojjiU ^jLi" ^jJcu ^<g<G<U^" 

Ijuil£<G<U(^jjU J<^<U <G cii-s jjjjG ^jA <G 4jL4j <g<GIj<U <<>jIj£cuLj 

V 

j^<G CiiJi^-LUG C>^j Jj£oii_l jluljlj .UGjj^Lû ji<Gcj<LA ( ^jJdjjjJ _J<lGjU 
- '» j£<>j ^j<Gc (i4j (jjj^-i .<>j<gLj jjj<Giiijj IjjjiLUG <U j^jiJ ^j<Gc jG 


jljii <U <Gjj<GG jj. (^jj^j jujjG <G <G<LA c^iiUjS .<>j<G<>jLj juIGcuJj j£<>jli 

(SS) ^jj<uu ^ojG <g j^j <gjj<gu jG, ^<g . (Himmler) jj-Lj A j c^ji-iijjU 

JLcu Tö cGjijjjjU cGjjG Ij )^rv (^JLu<U. . CiijSL ^jG jj jU<Gujid <G j"j< 
^jLÎkU <LÎLcu YY <yGjjS c5-=U<^ (jiuuJj<Uijj. <Gj<G J3J<U> 

uj^oi c^bj^ ^j^j^ « ‘'-J jUj^ < (Leipzig) <-^j^V 

<G jj^j laijiU r jLs <U .ij£ii I iJ <G<U (^A<Gijjl_A jiLjJ <G <G ju<GGj j 
<U .<>j<Gjj<UujLa (jiLjj cG<u <v^<U (i<G ^<u<>jU ^jI^j<U j cG<g ^ljj^jij 

L^i<G IiSaili <U ( Ijiiciiflib ^jLij<Uu ^u<Gj-i. jj c^jjuijjL g Ij ^ V ^ iig JLcu 
jUjj^j^Uu t£<^?> jjj <^j? LUiUjG <U <G J^J jojcuij ^lj^jjji 

V V 















•<^jLj cr^j^ ^JjSjuj^jJ c£ d jjj^ ^ J J^ û ( ^ < ^j l -‘ 

t^J^^J cr^Ji^ J ,a ^Lcu^J .oL£j 

V 

IjjjLii ^jjjj .. <U 1 ^ a .' a * “} ^ jjj ^iLj^<c£uj<U 4 J jjCTt^ 

^jL jLLfA c^^jjj^ ‘ cr^^ju* j^ c^joj^^ 

$j jA^iiujjjj c£<uîj^ jLuj^djjj jL<ujjL <& c jjj (peenemunde)aj^Ajjjj 

i IJjjjuuIj<U .JJJ IjjL^jjjj ^JiujJ ^jj-i <U <U<Cjj£<>jL djjjj j LjLjjj<Li ^jljjJ 

tjujjLJ^j^U ^ojjjJ J CUj^fLujjJ ^jj £j£oJ ^jljojJ<L u^jjjjjjU 

Ujijjj ji£<ujjL j£jjL j^>dj<u jjjjj^ jjj bLjjj<u <u (Manhattan) 

4-1 ^ljj . jjjjlj j<Uu<U ^j<^JJjL 

^4jja<Qujlj ^jj j£oj ^^ulijjj ^jLuujj jjj <u<Llj<U J 0 j4jL bLjjL]<U 

jj^ j^ ,a £? j^- j<^4-J <T^jj ^JjSjuj^jJ jj jLJjjjL ^^jjjljjjj <U 










